Long-term endothelin receptor blockade improves cardiovascular function in diabetes.
To evaluate the potential contribution of endothelin-1 (ET-1) toward the cardiovascular complications of diabetes, the present study examined the effects of chronic ET receptor blockade with bosentan on heart function and vascular reactivity in streptozotocin (STZ)-induced diabetic rats. Wistar rats were divided into four groups: control, control bosentan-treated, diabetic, and diabetic bosentan-treated. After chronic bosentan treatment, cardiac function and vascular reactivity were assessed. Exvivo working heart function was determined in terms of rate of contraction (+dP/dt), rate of relaxation (-dP/dt), and left ventricular developed pressure (LVDP). Contractile responses to ET-1 were determined in isolated superior mesenteric arteries. In addition, ET-1-like immunoreactivity was determined in ventricular and vascular tissues by immunohistochemistry. Cardiac function was depressed in the untreated-diabetic group. Bosentan treatment improved working heart function; hearts from the diabetic bosentan-treated group exhibited improved LVDP and -dP/dt. The contractile responses of mesenteric arteries to ET-1 were exaggerated in the untreated-diabetic group. Long-term bosentan treatment normalized these responses. Immunohistochemical analyses revealed increased ET-1-like immunoreactivity in ventricular and vascular tissues from untreated diabetic rats. These data show the beneficial effects of ET(A/B) receptor blockade on cardiovascular function in STZ-diabetic rats. An altered ET-1 system may contribute toward the pathogenesis of cardiovascular dysfunction in diabetes.